The article aims to analyze the Lithuanian housing market and to look into the satisfaction of people with living conditions in new apartment buildings on this market. The article presents the concept of customer satisfaction in construction and the criteria that define the quality of dwellings; the benefits, consequences, merits and demerits of the assessment of customer satisfaction are also named. A survey of customer satisfaction helped to evaluate the quality of dwellings according to their technical and functional parameters, as well as the degree of cooperation between customers and contractors/builders. The customer satisfaction index (CSI) and the degree of loyalty were calculated, and then a customer satisfaction matrix was built up.
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Customer satisfaction evaluation
The measurement of customer satisfaction has become one of the commonest most common formulas for managers and organizations, and comes from a wide variety of sources (LEPKOVA, ŽŪKAITĖ-JEFIMOVIENĖ 2012) . A company must constantly measure the level of customer satisfaction to figure out how satisfied the customers are. Companies in construction all too often learn about the level of customer satisfaction too late, when a construction project is already underway. Meeting customer needs is most relevant in residential construction; the importance of customer satisfaction in the case of housing depends on the market intensity. When a company is aware of the features of its product or service that meet the customers' needs best, it can make marked changes in its services and products and thus, drive customer satisfaction up to the top (KÄRNÄ 2004) . A survey of customer satisfaction is the main tool for assessing the quality of project execution, determining customer attitudes and getting feedback (RONDEAU et al. 2006) . Satisfaction assessments help forecast the future behaviors of customers in light of customer loyalty .
Customer needs can be determined through marketing research, customer surveys, analyses of customer concerns, or involving customers in all processes of projects that are already underway. Customer satisfaction is measured using a range of quantitative (direct or indirect surveys) and qualitative (a secret buyer, complaint management, target groups) criteria. Customer feedback by means of a questionnaire survey can be a very appropriate source of data. Disappointed customers often willingly name all reasons of their discontent and any defects (KOSKELA 2002) .
In the USA, a technique was developed to determine the national American Customer Satisfaction Index (ACSI), which covers the assessment of 200 different companies on a 100-point scale from customer surveys. The ACSI model ( Fig. 1) consists of the factors affecting satisfaction (perceived value, customers' expectations, perceived quality) on the left, the Customer Satisfaction Index in the center and the consequences of satisfaction (customers' complaints, customer loyalty) on the right. The ACSI is an important indicator of USA companies, macroeconomics and customer behavior. To implement the public administration development plan for 2010, the Ministry of Environment of the Republic of Lithuania developed a calculation methodology for the customer satisfaction index. This means that the country is paying ever increasing attention to surveys of customer satisfaction, acknowledging their importance. Nevertheless, the measurement of customer satisfaction is not yet widely used as a tool for improving corporate performance. Treated as a standard customer survey, the measurement process of customer satisfaction can be divided into several main phases: planning, implementation, analysis of results, preparation of research findings and improvement (Fig. 2) . Based on the experience of customer satisfaction measurements in some EU countries, the improvement of a customer service system can be defined as a cycle of service changes with the following main steps: assessing the current state (audit), measuring customer satisfaction, analyzing the results of measurements, summarizing the results, publication of the results, conclusions and improvements.
Summarizing customer satisfaction survey results means determining the customer satisfaction index. The Customer Satisfaction Index (CSI) is a mathematical expression of customer satisfaction through an indicator within the reviewed period. The index shows customer satisfaction in services and products as a percentage, 100% signifying complete satisfaction. The Customer Satisfaction Index tends to be higher for products than services.
The Customer Satisfaction Index Formula (1) is as follows (KOSKELA 2002 
where, CSI is the Customer Satisfaction Index, n is the number of quality parameters, w i is the importance of a given parameter, and c i is the evaluation. Importantly, the concept of customer satisfaction has several key drawbacks: satisfaction is not constant and changes with new experiences; satisfaction is complex and is the result of several experiences before, during and after the assessment; satisfaction operates in a social context and, therefore, is versatile, shifting, and can also be unpredictable or indefinable; the reasons for satisfaction can be difficult to express, while determining the reasons for discontent can be easier; the inability to understand the causes of satisfaction poses a risk of construing "good results" as an excuse to change nothing (THIJS et al. 2008) . Customer surveys barely touch on the technical aspects; they mostly reveal the quality of the end result and subjective customer opinions (RONDEAU et al. 2006) .
More importantly, however, the measurements of customer satisfaction in construction also have benefits, as they reveal customer loyalty, the declining impact of prices on decisions, customer opinions and opportunities to improve them, stronger relations with customers, means of improving competitiveness, and competitors' strengths and weaknesses (ANDERSON et al. 2001) . Productivity and customer satisfaction are precisely the key elements to achieving a compromise between quantity and quality.
Quality in construction from a customer's perspective

Types of quality in construction
The quality of services and products is not the same as customer satisfaction, though they are closely related. A quality-oriented corporate culture includes management process with clear end results. Before quality management processes are initiated, the significance of quality to a company must be defined, as well as its potential to fulfil customer needs and expectations. Quality can be defined as meeting specifications-a "degree" up to which a product or service must be without faults. More www.degruyter.com/view/j/remav vol. 24, no. 3, 2016 precisely, however, it can be defined as meeting and exceeding customer needs and requirements. The complete satisfaction of customers means not only responding to their needs but also delighting them (DIKAVIČIUS et al. 2003) .
The construction sector has unique and own characteristics and qualities that differ it from other sectors (NURUL ... 2013) . Quality in construction is often defined as quality that meets certain requirements and quality expressed through customer satisfaction. Quality within requirements shows the degree to which a construction product or service meets the design specifications. This definition of quality is mostly used by construction companies and contractors; such an approach, however, has its drawbacks with respect to the customer. A customer can be oblivious of or not interested in the mandatory specifications of a construction product or service, but expect the product/service to meet or even exceed the needs and expectations. On the other hand, quality within established requirements has the advantage of straightforward measurement and leads to efficient corporate activities (KÄRNÄ 2004) . Quality is everything that attains and expands customer satisfaction expressed through the continuous, strategic, and economic assessment of products and services. This assessment covers such features as value, feedback, accessibility, long-term perspectives, sustainability and cohesion, innovations, and reputation (HOLT et al. 2000) . From a customer's perspective, quality can be at one of three levels: unacceptable, acceptable and higher than acceptable (RONDEAU et al. 2006) . Construction also includes functional, aesthetic, price (cost) and time aspects (BARRETT 2000) . Customer satisfaction in the case of housing can be expressed through such elements as dwelling design, dwelling quality and dwelling maintenance (TORBICA et al. 2001) . The key components contributing to the overall quality are as follows (KÄRNÄ 2004) :
-quality of the plan (idea), -quality of the materials and technology, -quality of the processes (functional quality), -quality of the product or service after the sale (technical quality). The quality of processes expresses the way a customer is rendered services and defines the manufacturing and consumption processes. Measurements of functional quality, however, cannot be as objective as those of technical quality, although functional quality is commonly considered paramount. A defect in the construction process, for instance, may have no impact on the technical quality from a customer's perspective as a result of proper management and problem handling. The quality of a construction product or service characterizes the quality of materials, equipment and technology, while the quality of processes characterizes proper project organization and the management of three main phases: design, construction, management and maintenance. The end quality of a product or service depends on its physical condition upon delivery to the customer, when cooperation with the builder ends. Construction quality can thus be defined as the overall quality of products and services. During a project, a customer evaluates the contractor's work by comparing it to his or her own expectations at certain phases (Fig. 3) . process, and comparison of customers' expectations and experiences. Such concepts as after-sale support and appropriate actions are very important to the complete satisfaction of customers. The following perceptible components of quality can be distinguished: mastery and skills, attitude and behavior, accessibility and flexibility, reliability and trustworthiness, reimbursement, and reputation and credibility. Mastery associates with the possible results, reputation and credibility associate with the image and the remaining components of quality associate with the process.
From the customer's perspective, the following key elements to fulfilling customers' expectations can be distinguished: trustworthiness (the ability to deliver a service or product as promised), assurance (the knowledge and ethics of suppliers, the ability to evoke trust), material value (physical qualities of the product and support), empathy (personal concern and attention), and responsibility (the willingness to assist and ability to stick to the deadlines) (KOSKELA 2002) .
The construction quality of buildings includes three main components: the quality of construction work (40%), the quality of architectural work (50%) and the quality of external work (10%) (PHENG 2001) . Quality also covers two main approaches: the absence of defects and the perceived perfection (RONDEAU et al. 2006) . The requirements in regards to products, work and services are often determined considering the customers' needs, desires and expectations. It is worth mentioning that a high-quality construction product, such as a dwelling, must comply with construction regulations, requirements for design quality, structural design, appropriate management of construction processes and quality requirements for products and materials (HSIEH et al. 2006 ).
As mentioned, all possible dimensions of quality fall within one of two categories: quality in line with the customers' needs and quality meaning the absence of defects. A joint project by four European countries, i.e. Denmark, Estonia, Lithuania and Great Britain, attempted to define the key aspects of quality in construction and to adopt the quality management practices of more experienced countries in such countries as Lithuania and Estonia. The said project defined four elements of quality in construction, which covered such aspects as the environment, health, safety and dwelling location. Some aspects are driven by market mechanisms, while others must be regulated (ANDERSON et al. 2001) .
Satisfied customers in construction, as in other industries, mean that a company is competitive and successful (BARRETT 2000) . Measuring customer satisfaction with dwellings is important as a means of assessing the quality of housing and understanding the factors behind customer satisfaction or discontent. Satisfaction with dwellings relies on previous individual experiences of customers or significant persons in their lives considering the current situation of the housing industry (OLADAPO 2006) .
A dwelling with appropriate physical and structural qualities does not necessarily possess good characteristics in view of the customer-opinions regarding the degrees of quality and satisfaction are subjective. Residential construction emphasizes the quality of both services and products. Cooperation with customers is very important; customers have been observed to be keen to pay more to companies that practice continuous quality control (in new construction and renovation in particular). The expectations of customers are continuously growing; they expect more open cooperation, flexibility and more transparent actions of builders. In addition to this, the process of the transfer for use requires responsibility, qualifications and an awareness of the indispensable duties and tasks. All actions must be pre-planned and coordinated with the customer, and all of the required documents must be ready (KÄRNÄ et al. 2009a) .
The definition of quality pertaining to a building as a construction product is complex and heterogeneous. Professionals working in construction across Europe treat quality differently. Stakeholders in project implementation (designers, contractors, owners and customers) understand quality differently as well. The quality assessment of a construction product continues throughout the building lifecycle. Quality must, therefore, be analyzed as overall quality. The entire process must be divided into certain phases which can be assessed through the partial expression of quality. In construction, ensuring a complete system of quality for customers is very important.
Each customer is different and sees quality differently; thus the statement "no dissatisfied customers" does not necessarily mean that all customers are satisfied. Two aspects of quality are significant: simple quality and attractive quality.
We must keep in mind that, although quality often appears exaggerated to a manufacturer and a necessity to a customer, it is this opposition that may promote the use of new technology, as well as products and services of exceptional quality (KONDO 2001 with the improvement of products, both processes are constantly interacting and stimulate mutual improvements. As needs exceed the available quality due to vast human imagination, growing needs are the main reason propelling quality improvements.
Estimation of quality in construction
Customer satisfaction can be one of the main means of assessing quality improvement in construction. Customer satisfaction is also one of the principal elements in total quality management, which underlines complete satisfaction through the ongoing improvement of products and services. Construction companies increasingly use total quality management, although construction has been struggling with implementation because of failure to determine and apply customer needs properly. Customer-orientation, communication skills and response to complaints are of particular importance to the complete satisfaction of customers in construction.
To maintain customer feedback, a company must accumulate information after each completed construction project. Finland, for example, established the Association of Quality in Construction (RALA), which collects data about customer satisfaction via mandatory questionnaires to be filled in by each customer of a completed construction project (end user or contractor, if subcontractors were hired) immediately after it. Such a customer feedback model (Fig. 4) is instrumental not only in scientific research, but is also used as a practical tool to ensure cooperation of different parties in the construction process. This helps accrue more objective information about customer feedback than via own customer surveys of contractors. Organizations operating in the Lithuanian construction sector would benefit from a customer feedback model (Fig. 4 ) which could provide them with information about customer satisfaction, and help them make appropriate decisions and improve the quality of their services and products. A company aiming to assess quality needs to develop a global quality assessment system, which ought to include the following aspects: as high customer satisfaction as possible, appropriate quality management and prevention, continuous quality assessment in construction projects, continuous quality improvement in construction, and decreasing quality costs. To ensure quality, it must constantly be measured, its results compared, and the trends of quality changes determined. This enables actions to be corrected and proper quality levels maintained (DIKAVIČIUS et al. 2003) .
Customer satisfaction is an effective way for companies to stand out among competitors and gain a competitive edge. Construction companies get the following benefits from customer satisfaction: improved cooperation and mutual agreement of parties, determined need to improve the quality of processes, a better understanding of problems, the possibility of assessing the progress towards a goal, management of and reports about the achieved results, possibilities of introducing changes, increased sales, satisfied customers along with their loyalty, and a better corporate image.
Discontent and disappointed customers can make a company suffer extensive external losses, such as the costs of complaint reviews, attempts to lure back customers, or warranty services (BAGDONIENĖ et al. 2004) . Companies are often willing to implement those aspects of total quality management that are directly related to financial welfare and competitiveness. But quality improvement in itself leads to improved competitiveness, a stronger position in the market and better productivity; this can only be achieved if customers are satisfied with the quality of products and services (HAUPT et al. 2004 ).
Analysis of the residential real estate market in Lithuania
Uniqueness of the residential segment
Housing is the second most important human need, as well as a considerable national asset. Housing of good quality is the basis for a solid society and social coherence, while conveniences, problems and the quality of dwellings are closely interrelated with urban development and the national economic situation (OLADAPO 2006 , ŹRÓBEK et al. 2015 . The concept of an ideal dwelling lies not only in the www.degruyter.com/view/j/remav vol. 24, no. 3, 2016 technical, architectural and engineering components, but also in the social, behavioral, cultural and individual features of dwelling occupiers and the conditions of facility management (JIBOYE 2009) .
Customers in the Lithuanian housing sector are faced with purchase problems. When future occupiers buy designed but not yet constructed buildings, which happened in Lithuania in times of an active housing market and higher purchasing power of housing buyers, builders commit to deliver housing of appropriate quality in the future, though such commitments are not always fulfilled. Customers then feel disappointed and, despite being dissatisfied with the quality of dwellings, have limited chances to see their loss and dissatisfaction reimbursed. For the above reasons, customers try to buy housing in constructed buildings, preferably in those certified for occupancy. In such a situation, customers have more possibilities to handle problems as they occur or choose housing in a different building if the stated characteristics of the product or quality of the dwelling vary from the needs of their occupiers (ENCIUS 2008) .
Competition in construction encourages construction companies to do their best. Most construction companies obtain qualification certificates, abide by the construction rules and strive to maintain quality when implementing the solutions set forth in the construction design documentation. On the other hand, even though the contractor/builder is responsible for the end product, the quality of construction depends on the experience and the work quality of the selected subcontractors. The builder/principal is responsible for the work and quality achieved by contractors and subcontractors, making certain that they eliminate defects or reimburse loss when necessary (MINIUS et al. 2008 ). This means the main contractor should choose only contractors with similar attitudes towards quality and customer satisfaction, and prices of labor that match the quality. A customer sees progress only if the value and quality are improving while the price is dropping. Good work on the first try notably drives down the ultimate cost of an investment.
Quality in construction starts dropping along with a considerable increase of productivity. A large amount of construction projects means less attention paid to quality; with all the extra work, agencies in charge of quality control may also do an inferior job. Construction standards and construction supervision agencies must ensure the quality of a building, but with a boom in the real estate market, the quality of buildings inevitably suffers. Cost saving, cheaper materials and products, unskilled workers, very fast construction, and too short of deadlines are not only the reasons behind poorer quality in construction and completely forgotten needs and expectations of customers, but also lead to violations of construction requirements and defects in buildings. Occupiers, however, may not notice the defects until a few years later, when a significant number of builders are already non-existent or in bankruptcy proceedings, meaning that their liability to customers is void.
Furthermore, cases of corruption are not uncommon in construction. An engineer in charge of technical supervision often can be a representative of the builder or contractor from a spin-off company. The same builder, therefore, is responsible for the project, construction, sales and control. It is important to note that quality in commercial construction is often better, because it is relevant to builders themselves, as they often use such buildings to rent out office space. Residential buildings are constructed for quick sales and their quality is, therefore, inferior (KUČINSKAITĖ 2007) .
The following main reasons of poor housing quality can be distinguished in Lithuania: a skyrocketing boom in the real estate market, a notable increase in the amount of construction projects, cost saving on materials and products, attempts to get higher profits, fast construction, unfit design solutions, a shortage of workforce, poor skills, the absence of quality, negligible practice of quality improvement and defect elimination, and corruption and bureaucracy.
Construction companies respond to customer complaints in different ways: those willing to retain goodwill try to eliminate any defects quietly and immediately; others are not so quick at problem solving and leave it up to the occupiers, who are then absolutely dissatisfied and either try to force the company to handle the problems or eliminate the defects at their own expense, expecting the reimbursement of loss. Some customers register complaints on their own. The National Inspectorate of Territorial Planning and Construction under the Ministry of Environment of the Republic of Lithuania, for instance, received some complaints from occupiers of new buildings constructed between 2006 and 2009 (VARTOTOJŲ TEISIŲ … 2009). Although expert examinations of construction quality were not initiated, the actual data were inspected on-site in the construction works.
In Lithuania, a quality dwelling means that it meets the key requirements and corresponds to customers' needs under the Construction Technical Regulation. Quality standards are in place to prevent discrepancies in production throughout the construction process. (LST… 2008) . Thus, a construction company follows the model of a quality management system and can control the quality of design, manufacturing, products and services. It should be noted that a builder is liable for the quality of a house certified for occupancy and provides warranty services until the term expires. On the other hand, a builder in bankruptcy is no longer liable to provide warranty services. Customers remain protected only if the builder was insured, as the insurance company then takes over the liability for the building. If a new building is not certified for occupancy, it cannot be used and an occupier can only file complaints about the defects or poor quality to institutions in charge of certification for occupancy, and must specify the defects to be removed prior to such certification. It must be noted that, even when certified for occupancy, a building is not necessarily of good quality from the customers' perspective and does not necessarily meet the customers' needs.
Residential market in Lithuania
The need to own a dwelling instead of renting one is observed as prevailing among customers in Lithuania. The data (2008) Table 1 . Source: STATISTICS LITHUANIA 2015.
Study of customer satisfaction with living conditions in new apartment buildings
Research data
A questionnaire method (online questionnaire survey) was selected for the study of customer satisfaction with new apartment buildings. This method guarantees low survey costs and quick research results. The questionnaire included 23 main questions and 14 auxiliary questions, the latter of which were only to be answered in the case of certain answers to some of the main questions. The questionnaire aimed to assess customer satisfaction with their dwellings and the quality of dwellings in new apartment buildings (constructed in 2000 or later) in Vilnius, the capital of Lithuania. The target group for the research were adults (16 years or older) living in Vilnius in new apartment buildings, irrespective of their housing tenure; 30 respondents took part in the survey. The survey focused on such key areas as: the quality assessment of dwellings (technical and functional aspects, economy), customers' satisfaction with warranty services and the builders' readiness to cooperate, customer expectations, the assessment of overall customer satisfaction and its consequences (customer complaints, customer loyalty, recommendations to other customers). The initial diagram of the survey has been shown in Fig.  6 . Fig. 6 . Components of customer satisfaction. Source: Own study.
Analysis of respondents and apartment buildings
The customer survey revealed the respondents to be mostly young people aged between 21 and 30 However, this also depends on the fact of how long the respondents had been living in their dwellings. The buildings should be still covered by the warranty; of course, this applies only if the buildings were certified for occupancy when their construction was proclaimed to have been completed. It is worth noting that the majority of dwellings in question either belong to banks via mortgage loans (43% of respondents) or are owned by the customers or their relatives (40%). A smaller group of respondents rent their dwellings. Respondents who are property-owners are likely to be more interested in the quality of their dwelling and satisfaction of their needs. Any user, however, can notice the main technical and functional defects, and assess the quality of housing. Such an assessment can be handy in the future to make decisions on the most appropriate dwelling of the best quality that best satisfies needs. The majority of respondents (83%) live in apartments between the ground and top floors. Thus, neither the top floor (occupied by 14% of respondents) nor the ground floor (3% of respondents) is considered to be the most comfortable and the best suited for meeting the customers' needs.
The apartment buildings in question were grouped according to the residential areas of Vilnius, their builders/principals considered in the survey, and by the main construction projects. The survey determined 18 main builders, among which two companies had financial difficulties and were being restructured and another two companies were marked as bankrupt in the database of the State Company Centre of Registers (Registrų Centras VĮ), though the warranty term was still running. This means that customers may sometimes have no one to address in the case of dwelling-related problems unless the builders/principals had insured their activities. Among the apartment buildings assessed in the survey, 83% had been certified for occupancy and 3% had not. Hence, the majority of houses are still covered by the warranty, and warranty services are mandatory. Curiously, 14% of respondents were not aware of whether or not their house had been certified for occupation. This illustrates the lack of initiative among customers; problem handling, if needed, is therefore slow. Not all customers are active in defense of their needs and expectations.
Quality assessment of new apartment buildings
The quality of housing in new buildings may be assessed from several perspectives. The most important among them being economic efficiency (e.g. low maintenance costs), technical quality (e.g. energy efficiency, sound and thermal insulation, absence of defects) and functional quality (e.g. layout, location, access, area), as well as the environment. Customers in search of new dwellings base their choices on the following expectations:
-economy (37%), -better technical characteristics (24%), -better contemporary living conditions, better layout, space, design (32%), -prestige and image (7%). A choice of a new dwelling, in most cases, is therefore determined by economy, followed by its functional and technical characteristics. Other reasons include a suitable location of the building, the environment, the superiority of dwellings in old construction, the presence of a lift in a 5-storey building and young neighbors. The aspect of economy is paramount to customer satisfaction, followed by the functional aspect, while the technical aspect is somewhat less important. This proves that customers often do not consider the technical quality of a building to be that relevant. Customers take the technical characteristics for granted and base their quality assessments on correspondence to www.degruyter.com/view/j/remav vol. 24, no. 3, 2016 modern living conditions, layout and design. Interestingly, customers named economy as the main reason in the choice of their dwelling, followed by functional quality. This means that customers choose affordable, cost-efficient dwellings, but upon buying, start to consider its quality, as well as technical and functional properties. Hence, those customers who either buy dwellings without full prior knowledge of the situation or buy dwellings which have not yet been constructed or certified for occupancy, can end up disappointed.
Prestige or image, demonstrating the financial capacity to afford a dwelling in a new building, least concern the customers.
We shall proceed with the research findings determined by analyzing each quality indicator of dwellings separately. However, it is important to note that the economy indicator, the assessment of which is too complicated, was left out of this analysis and not considered in the overall evaluation of customer satisfaction. From the customer perspective, the economic aspect depends on the financial situation of customers, the national economic situation, the economic situation in the real estate market at different times, the costs of facility management and maintenance, the installed heating system, and various needs of customers.
Technical quality
Customers consider the technical quality of their dwelling to be one of the most important aspects, but struggle with its precise assessment because they lack relevant technical knowledge. During the survey, our respondents assessed the technical indicator by awarding points from 1 (least important) to 4 (most important). The average given to the technical aspect by all customers was 3.67. The technical quality of housing was assessed considering customer satisfaction with their dwellings as well as common areas and facilities. The newly constructed dwellings in question are mainly sufficient (47%) or average (30%) in terms of meeting needs; a smaller portion satisfy the inhabitants' needs fully (20%), with only 3% of customers claiming to be completely dissatisfied with their dwellings. Customers are mostly discontent with high maintenance costs and construction defects in buildings already certified for occupancy, as they are then less inclined to change anything or stir problems. Hence, customers, though disappointed, have few possibilities and little willingness to change anything. Builders who elude handling problems and liability are mostly responsible for such a situation. Furthermore, half of the discontent customers never informed the builder about the problems they were experiencing. The other half applied on several occasions, but the builders offered poor warranty services and ignored complaints.
Over time, dwellings also tend to become inadequate as the number of family members starts to increase. People are more satisfied with common areas and facilities (lifts, stairwells, garages, etc.). Common areas meet needs well or fully (90%). Thus, customers are more satisfied with common areas than their actual dwellings. This may be explained by the fact that common areas are less significant. The main faults of common areas reported by the respondents are the constant failure of garage doors and gates, poor design of stairwell entrances, and bad access to the underground parking.
The following visible defects of new apartment buildings can be distinguished: -cracks in walls and ceilings, fractures (18%), -condensation on windows, misting (18%), -poor sound insulation (14%), -improper finishing of the facade (11%), -poor ventilation (10%), -defects in common areas (8%), -defects in balconies (5%), -defective roof covering (3%), -moisture, mold (1%), -poor thermal insulation (1%), -poor precipitation drainage (1%), -other (defects in ventilation shafts, wind noise, windows of bad quality) (9%). Only 1% of respondents having lived in their dwellings for 1-2 years noticed no defects. Those dwellings had been built in [2008] [2009] . We can presume that the defects were not identified due to the short time of their existence. Recently the respondents started complaining about the poor quality of buildings, defects or necessary repairs. Most of the respondents (60%) reported making a complaint 1-2 times about poor quality and defects, and 6% of the respondents complained for the same reason more than 3 times.
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This shows that defects are rather abundant in newly constructed dwellings. A number of respondents did not complain, considering the defects to be a minor problem, were expecting someone else's (e.g. the neighbors') initiative to be taken for dealing with the problem concerning the defect, or feared a negative reaction from the builders.
Real estate is not easy to change or buy due to financial circumstances; therefore, if the customers once had a bad experience in having a defect eliminated by the builder, or did not receive any reimbursement in connection with the above problem, they would probably not attempt to complain again. To sum up the defect problem, the following reasons for not reporting them must be enumerated: the defect was not too important, insufficient experience in making complaints, the ability of the builder (contractor) to evade liability (dwellings were not certified for accommodation, bankruptcy of the construction company, etc.). A dispute with the builder or construction company may require a lot of effort, sometimes leading to a serious struggle which can even end up in court. Nevertheless, the discontent customer may have an ill effect on further projects carried out by the builder/ the construction company.
Functional quality
In the survey, the respondents evaluated the indicator of functional quality by awarding points from 1 (least important) to 4 (most important). The average for the functional aspect by all customers was 3.37. This value is 9% lower than that of the technical quality indicator. Customers distinguish the following main factors of poor functional quality in newly constructed dwellings:
-lack of parking places for cars (22%), -too close proximity of neighboring houses/apartment buildings (19%), -lack of plants and green areas (17%), -poor access (10%), -poor courtyard infrastructure (8%), -poor dwelling layout (5%), -other (unfinished construction nearby, poor access due to inadequate parking; 5 %). A considerable portion of the respondents did not encounter any functional faults (14%), though on a case-to-case basis for each indicator, some functional defects were specified. The majority of the respondents are satisfied with the layout, which corresponds to their needs perfectly or fairly well (87%). This may be explained by the fact that the layouts are often modified to suit the buyers, or that dwellings with the most suitable layout are chosen and purchased.
Furthermore, the majority of the respondents are satisfied with the location and accessibility, probably because they set their mind on and adapt to the location of their future home in advance, when considering buying a dwelling. Only 3% of the respondents feel that the location is bad, while others give positive reviews for the same location. People are mostly discontent with a certain location due to the lack of public transportation and cars being the only means of reaching their homes. However, the majority of customers are satisfied with access and infrastructure. Only a few respondents (particularly those who often use public transportation) are absolutely discontent (10%). Too small of a courtyard, the lack of green areas, too small playgrounds, too few trees, an absence of benches, a shortage of car parking places and difficulties with access are also reasons for expressing discontentment.
The issue of parking places is generally important but ambiguous. Customer satisfaction with the space available for parking is average or high (80%). These respondents are likely to have bought a parking place. The remaining discontent respondents have strong reasons to support their negative feelings on the issue: paid car parking (not inclined to pay, too expensive), no car parking whatsoever even though such had been planned, the inability to afford a parking place, and parking places occupied by vehicles of employees from nearby offices rather than residents.
Safety is another important indicator of the functional quality. The survey determined that the respondents feel safe in their dwellings and express either average or complete satisfaction with the safety measures in their apartment buildings. A handful of respondents (3%) found safety to be at variance with their needs, particularly in common areas such as garages.
Evaluation of warranty services and builder's readiness to cooperate: the case of new apartment buildings
During the survey, the respondents evaluated the warranty services and the builders' readiness to cooperate with points from 1 (least important) to 4 (most important). The average amount of points www.degruyter.com/view/j/remav vol. 24, no. 3, 2016 awarded by the purchasers of dwellings was 2.07. Hence, this indicator is less significant than the functional and technical condition of the building. The majority of respondents who complained to the builder about defects at least once considered the warranty services to be good or average (64%). On the other hand, 28% of occupiers considered the maintenance services provided by the builders to be poor or very poor. It is important to note that the opinions of customers about the warranty services and problem handling by the builder are very diverse. Evaluations of the same builder, for instance, can be ambivalent: either strongly positive or absolutely negative. Hence, customer opinions are subjective and only the overall results ought to be analyzed.
The surveyed respondents considered the response of builders/principals to their complaints to be either average (55%), delayed or absent (28%), or timely (19%). It is important to note that several respondents evaluating the same company had very different opinions, some stating that it responds to complaints in a timely manner, while others that it never responds. Once again, this proves that the opinions are subjective and depend on individual treatment and cooperation with the customer.
Calculation of customer satisfaction index and loyalty measurements
In an attempt to measure the level of customer satisfaction, the customer satisfaction index was calculated using the survey results and having considered the functional and technical quality of the dwellings, warranty services and the builders' readiness to cooperate with the inhabitants. Customers assessed their satisfaction for each of the above-mentioned indicators on a scale from "excellent" to "very poor". The ranking was based on points from 1 to 5, with 1 being the lowest and 5 the highest:
-5 for excellent (100% satisfied), -4 for good (75% satisfied), -3 for average (50% satisfied), -2 for poor (25% satisfied), -1 for very poor (0% satisfied). The customers' assessments were used to calculate the Customer Satisfaction Index (CSI) by using Formula (1). All interim indices and the final index of customer satisfaction have been given in Table 2 . Source: Own study.
The indices of satisfaction for each indicator show the highest scores to have been attributed to the technical parameters of dwellings and common areas, despite the defects specified; the CSI T is 3.75 points (75% satisfied). Functional parameters fare worse, with a CSI F of 3.49 points (69.6% satisfied). The warranty services and the builders' readiness to cooperate are ranked the lowest; the CSI G for this www.degruyter.com/view/j/remav vol. 24, no. 3, 2016 indicator is only 2.2 points, and thus below average satisfaction. Hence, customers are completely discontent and builders, in view of this, must immediately start improving customer service and warranty services to meet at least minimal customer needs.
On a 5-point scale, the average customer satisfaction amounts to 3 points. This means that the total Customer Satisfaction Index (CSI), is slightly above 3.15 points, which shows the average satisfaction (63%) of customers with dwellings in new apartment buildings. In evaluations of customer satisfaction, customer loyalty is also an important indicator. Customer loyalty was assessed with 1-3 points (1 -not loyal, 2 -average loyalty, 3 -completely loyal). Customer loyalty was assessed considering their desire to exchange their dwelling for another, better suited to their needs irrespective of the possibilities (1 -more than a few times, 2 -only a few times, 3 -never wished to do so), readiness to make a recommendation to other customers (1 -absolutely not, 2 -maybe, 3 -surely), and loyalty as stated by the customers themselves. The results of customer loyalty have been shown in Table 3 . Source: Own study.
The results show customer loyalty to be 69.33%, and thus only slightly above average; this means that the customers have average loyalty to their dwellings, which is an important sign to builders. It is the builders who must attempt to satisfy customers' needs so as to gain higher loyalty. On the other hand, loyalty depends as much on warranty services and personal reasons as on the good quality of dwellings that meet the customers' needs. The desire to move, for instance, can be conditioned by a change in the customers' life situations, financial capacities or attitudes, rather than poor quality.
Many respondents would not change their dwelling (40%), though quite a few considered changing at the first favorable moment, more than several times (27%). Over half of the respondents (54%) considered changing their dwelling at least once. Interestingly enough, the majority of these respondents said they were satisfied with their dwellings. Consequently, the desire to change the place of living springs from a change in the living situation -either the dwelling is temporary, or the customers are not fully satisfied with it. This fact highlights that completely satisfied customers differ greatly from those exhibiting average satisfaction. If an opportunity arises or better conditions turn up, customers with average satisfaction will leave their dwellings. Respondents who are fully satisfied with their dwellings said they had never considered changing them.
The majority of respondents would certainly recommend or possibly recommend their dwelling to another customer. A paradox, but even those respondents who would like to find a new dwelling and are not satisfied with their current one, said they would recommend, certainly or possibly, their dwelling to other customers. Thus, a large part of the respondents believe that a dwelling they find unsuitable for themselves would suit others. This demonstrates a difference in needs, as well as the subjective or contradictory opinions of customers.
A large portion of the respondents say they are loyal to their dwellings (47%), but many others think they do not fall under such description. Others still believe that loyalty is impossible in the housing sector, as needs change with time, and would move to a new dwelling, but not because the old one was bad or failed to meet their needs. Many respondents who often consider moving to a new dwelling still consider themselves to be loyal. Conversely, some respondents who are really satisfied with their dwelling and do not consider moving think they are not loyal. Consequently, if real estate were more accessible, customers would certainly take the opportunity to find a dwelling better-suited to their needs. On the other hand, some respondents do indeed confirm the fact that a satisfied customer is a loyal customer.
Customer satisfaction matrix
The survey findings can be used to build up a matrix of customer satisfaction accounting for the www.degruyter.com/view/j/remav vol. 24, no. 3, 2016 importance of indicators and the degree of customer satisfaction (Fig. 7) . The index of customer expectations must be the highest on a 5-point scale, because customers hope that the new dwelling will correspond to their main needs. Importance was calculated using a score from 1 point (least important) to 4 points (most important), based on the customers' expectations and motives for choosing a dwelling in a new apartment building. Economy (3.53 points), functional quality (3.33 points) and technical quality (3 points) were found to be the most important factors; the warranty services and the builders' readiness to cooperate (2.13 points) were the least important. Considering the average values of satisfaction and importance, the above diagram can be divided into four main quarters. Quarter I shows the achieved goals and strengths. This means that companies must maintain the same level of technical and functional quality in new residential buildings. Quarter II shows the first priority for improvements and the necessary actions. Quarter III shows the second priority, which covers the improvement of warranty services and cooperation, better customer services, faster responses to complaints and problem handling. Appropriate customer relations and continuous benevolent cooperation often offset technical or functional defects. Quarter IV shows the third priority, which defines operating advantages and optional strengths. The diagram shows the total customer satisfaction (CSI rate 3.15 points) determined during the research covering the assessment of new apartment buildings of several different designs, customer satisfaction with dwellings, and the quality of housing from the customers' perspective. The diagram suggests that cooperation between builders/principals and customers is the area that needs the most improvement. The technical and functional quality, from the customers' perspective, is average, because new housing designs of better quality offset designs that lead to dwellings with abundant defects and poor satisfaction of customers' needs. Companies involved in residential construction would benefit from separate assessments of their customers' satisfaction. The right axis of the diagram shows the general loyalty of customers (2.08 points) determined considering their desire to move, irrespective of their possibilities to do so, their readiness to recommend the dwelling to other customers, and loyalty as assessed by the customers themselves. Customer loyalty determined during the research is at 69%, and
